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structure, "but being lengthened by 2 feet. The fuselage struc- 
ture was redesigned to suitable load factors in flight and 
landing witfc full load. A wide tread split axle chassis was 
designed to a four load factor at full designed load. The wing 
structure ves designed to suitable lead factors in high inci- 
dence, low incidence, and diving conditions at full designed 
load. 

At this ooint Colonel Lindbergh began to take a very active 
interest in the design of the airplane, and until the airplane 
had completed its flight tests he closely cooperated, with the 
engineering department of the Ryan Company. The location of the 
oilot's cockpit (cabin) In the rear of the fuselage and entirely 
enclosed, which is the most radical feature of the design,, had 
its development cased on the primary requisite of safety, it 
being considered that in the event of an accident the pilot 
would be in the safest position in which it would be possible to 
be placed. 

The periscope was suggested by Si*. Randolph, of the Ryan 
Airlines, who had had considerable submarine experience. This 
suggestion was accepted by Colonel Lindbergh with the limita- 
tion that if it was not satisfactory or was of any aerodynamical 
disadvantage it would be discarded at New York. The periscope 
consisted of a panel in the instrument board (shown in the illus- 
tration) through which a view directly to the front was afforded 
by an angular mirror, having a frontal size of about 3 by 5 
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inches, which projected from the left side of the fuselage, and 
which could be retracted when not in use. The device proved of 
no disadvantage aerodynamically on account of the retractable 
feature, and was of certain utility during the flights of the 
airplane. 

The engine, to ensure proper balance, was of necessity 
moved forward considerably. The additional space in the for- 
ward part of fuselage which was provided by this extension was 
utilized for the oil tank, located directly in the rear of the 
engine and a gasoline tank in the rear of the oil tank. The oil 
?nd tank provided an excellent fire wall. It was found that 
with full load the two tanks, although so far forward, did not 
interfere with the trim of the airplane to an extent which 
could not readily be taken care of by the adjustable stabilizer. 

All of the various items of design had very careful con- 
sideration, in which Colonel Lindbergh took a prominent part. 
The interest shown by him in the detailed design and construc- 
tion of the airplane was in no way a critical interest. 

Colonel Lindbergh's time was further occupied during the 
period in which the airplane was under construction in a care- 
ful and intensive study of navigation. This study was most 
complete. During four weeks practically all his waking hours 
were occupied by this study of navigation and the preparation 
of charts and data for use in a dead reckoning flight. It 
should be borne in mind that he had practically no technical 
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Modifications 

In order to sustain the increased loads resulting from the 
full load required for the New York to Paris flight, it was nec- 
essary to increase the wing span by 10 feet and to redesign all 
the structural members of the wing cellule and fuselage. The 
wing ribs were more closely spaced (11 inches on centers) and 
plywood was fitted on the leading edge of the wing running from 
the top of the front spar around to the bottom of the spar. On 
account of the increased moment arm the ailerons were reduced 
in area and were located inboard from the wing tips. This was 
expected to reduce wing tip deflection and give better aerody- 
namic efficiency. The wing tips, in plan form, were given an 
airfoil contour. 

To suit the increased wing span and for increased safety 
the landing gear was given a wider tread. Dual axles (front 
and rear integral) made of chrome molybdenum steel tubing heat- 
treated to 180,000 Ib./sq.in., were used. The shook absorber 
was of trombone type with 8 individual links of cord and a 6£- 
inch rise. 




The tail surfaces were practically the same as those of the 
M-2 but were installed 2 feet farther aft on the lengthened 
fuselage. The streamlining of the fuselage was entirely new and 
was worked out so that any longitudinal section of the fuse- 
lage gives a smooth curve from propeller spinner to tail. A 
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General Dimensions and Specifications 
of the Airplane axe as follows J 



General - 



So an . . 



Chord . . 

Wing area t . 319 sq.ft. 

Airfoil Clark Y 

Engine, '."right •J-c-G, ~iving 223 3. HP. at 1300 R.p.li. 

Propeller, Standard Steel Frooeller Co., 

riural. set at 16-1/4 pitch 



46 ft. 



Enpty, roirvj.ete with instruments 
Use ful loci ! 

Pilot 

miscellaneous 



170 lb. 

40 " 



Gasoline, 435 gal* (Western at 6.12 

lb. per gal. ) 2600 " 

Oil, 25 gal. (at 7 lb. per gal.) . . . 175 n _ 

Grcss weight fully loaded at start of flight . . 

Gross weight lightly loaded at end of flight 
without gasoline and food but with 10 sal. 
of oil left 



5135 



W-*nc* loading (Eull load at start of flight = 16.10 lb./sq.ft 
" lo (Light load at end of flight = 7.57 » 

Power loadlne ( Fl ^H load at start of flight— 23.0 lb./B.HP. 

'Light load at end of flight = 10.8 " 
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General Dimensions and Specification (Cont.) 



Calculated Performance (R.P.M. data based on test and theory) - 



Maximum speed 
Minimum «6oeed 



Economic s-oeed 



(Full load = 120.0 M.P.H. 
(Light load = 124.5 " 

(Full load = 71 " 

(Light load = 49 " 

(Full load = 97 M.P.H. at 1670 R.P.M. 

(Lisftt load = 67 " " 1080 " 



Fuel Economy at Economi c Speeds 

Full load with full rich 
mixture ■ 



6.95 miles per gallon. 



Light load with lean mixture = 13.9 



ii n it 



Range - 



At ideal speeds of 97 start and 67 M-P.H. at end = 4110 mi. 
At practical " " 95 " " 75 » » " = 4040 » 



'light Test Performance 



Maximum sneed: 

7/ith 25 gal. gas & 5 gal- oil = 129 M.P.H. over 3 tei course 

With full load of 425 gal 

gas £ 25 gal. oil 

approximate based on cal> 
lated performance- 

7/ith 25 gal. gas & 4 gal. 
by air-speed meter 
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General Dimensions and Specifications (Cont.) 



Take- Off Dist^ nga 



Tects ***** Qamp Kearney near San Diesro, California, 
at BOO ft. altitude. Oil = 4 ealMe! 



Gal. Gas Gross Wi 
I'c. 

H 3600 
71 3800 
111 3050 
131 3300 
301 3600 
351 3300 
301 4300 



ie. uii = 4 gallons. 

Approx. Head Wind Take-Off Distance 

Velocity ft 
M.P.K.' ~ ' 



1033 
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Han Hours to guild Ryan NYP Airplane 




3000 man hours to build not including superintendent* 
and manager 1 s time. 



775 hours by designer, including performance calculations 
and flight test in 



7J5 hours put in by men in other departments (man hours). 

850 man hours total engineer ine: time between February 36 
and May 10, irtien ITY? left San Diego for St. Louis. 
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Fig. 3 



Full load], 425 gal. gas., 35 gal. oil, 
| 6130 lb. gross art". 

Full rich mixture 



3770 lb. gross wt./half gas usedi 
Medium mixture ~f 



Light load, No gas., 10 gal. oil, 
341S lb. gross wt ., Lean rrixtuie - 



CO 
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Fig. 3 
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Air speed in M.P.H. 
Western gasoline at S.12 lb. per gal. weight used., 

Rvan T\rvP »i 
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Fig. 7 Ryan 1TYP airplane „ 
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Take off distance in feet 
Take off tests. Altitude of field 600 ft.. Ryan HYP airplane. 
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